Developmental control of the expression of the dihydroorotate dehydrogenase and UMP synthase genes in Dictyostelium discoideum.
Developmental variations in the expression of two genes of the de novo pyrimidine biosynthetic pathway have been examined in Dictyostelium discoideum. One gene, DdPYR4, encodes the dihydroorotate dehydrogenase (EC 1.3.3.1); the other, DdPYR5-6, encodes the UMP synthase which in D. discoideum is a bifunctional enzyme harboring both the orotate phosphoribosyl transferase activity (EC 2.4.2.10) and the OMP decarboxylase activity (EC 4.1.1.23). The relative amount of mRNA for both genes has been estimated by hybridization with the previously cloned DNAs and compared with the amount of actin mRNA. The level of both mRNAs is dramatically reduced after 4 h of development and remains at a low level later in development. In contrast to these variations, the specific activity of the enzymes encoded by these genes during development is similar to that measured during exponential growth. These results lead us to propose that DdPYR4 and DdPYR5-6 genes encode for relatively stable proteins and that their synthesis is reduced to maintain a constant level of enzymes in non-growing cells. This mode of regulation could apply to a large number of housekeeping genes.